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Livestock sector generates 18% of total 
GHG emissions 
 
  
Steinfeld et al., 2006 
Sector  Percentage 
Land use/ land use change 36% 
Manure Management 31% 
Animals  25% 
Feed Production 7% 
Processing/ Transport  1% 
Lower meat and dairy consumption, 
Low Carbon diets 
       
• Demand for reduction in meat and dairy  
  consumption  
• ‘Meat free Monday’ - Paul McCartney  
• Ghent/ Belgium – meat free one day a week 
• NHS – reducing meat and dairy in diets  
• WWF stated that meat should be labelled 
  ‘1-3 times a week max’ 
 
 
Source: EWG, 2011  
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Environmentally preferred diets 
• Meat-based food systems are argued to 
use more land, energy resources and water 
than plant-based food systems (Marlow et 
al., 2009).  
• Livestock systems depending most heavily 
on forage but also on grain, esp. Lamb & 
Beef (Pimentel, 2003).  
 
Lincoln Trade and Environment Model  
• Non-spatial, partial equilibrium 
international trade model 
• Data from FAO, OECD and WTO 
• Model includes: 
    - 21 countries or regions (incl. ROW) 
    - 22 commodities (five for dairy industry,  
four livestock, three for oilseed complex) 
 
Scenarios  
1. 10% of population adopts vegetarian diet 
2. 50% of population adopts vegetarian diet 
3. 10% of population adopts vegan diet 
4. 50% of population adopts vegan diet 
  Results presented in percentage changes of producer returns 
 Results shown for EU, US and NZ 
 Commodities looked at are dairy, meat, eggs, rice (for rice 
    milk), vegetable oil, soybeans 
Modelling Assumptions 
 
USDA   
Food Pattern 
Vegetarian diet Vegan diet  
Meat, poultry & 
seafood 
168g 0g 0g 
Dairy 97g 97g 0g 
Other protein foods 
(beans, nuts, soy, etc.) 
20g 178g 198g 
Non-dairy milk 
(rice and soy) 
0g 0g 97g 
Oils 51g 41g 40g 
Eggs 14g 20g 0g 
 Based on a daily intake of 3,200 calories in the EU and US  
Percentage changes in producer 
returns in the EU 
 Scenario Meat Dairy Oilseeds 
All 
Agriculture 
10% Vegetarian -3.92 0.06 45.92 0.48 
50% Vegetarian -19.13 0.02 254.40 2.95 
10% Vegan -4.03 -9.49 83.47 -0.69 
50% Vegan -19.35 -44.38 432.59 -2.167 
Percentage changes in producer 
returns in the US 
 Scenario Meat Dairy Oilseeds 
All 
Agriculture 
10% Vegetarian -3.97 0.12 42.78 4.34 
50% Vegetarian -19.13 0.23 229.31 23.18 
10% Vegan -4.23 -10.66 77.14 7.10 
50% Vegan -19.98 -49.00 383.91 32.22 
Percentage changes in producer 
returns in NZ 
 Scenario Meat Dairy 
All 
Agriculture 
10% Vegetarian -2.76 0.66 -0.14 
50% Vegetarian -14.55 2.17 -1.73 
10% Vegan -2.51 -2.40 -2.24 
50% Vegan -13.81 -12.99 -12.27 
Percentage changes in total GHG 
emissions from livestock 
 Scenario EU US NZ 
10% Vegetarian -1.21 -1.89 -0.73 
50% Vegetarian -5.28 -8.65 -4.11 
10% Vegan -3.00 -3.30 -1.07 
50% Vegan -14.30 -15.49 -5.97 
Summary 
• The EU and US have similar declines in returns 
from the meat and dairy industries.  
• Both, the EU and US have large increases in 
returns from the oilseed industry. 
• In the US, agriculture benefits in all scenarios  
• Producer returns fall in NZ due to its large 
export market.  
• GHG emissions from livestock decrease in all 
scenarios.  
Where we are headed  
• Other commodities can be implemented in 
model, e.g. legumes and nuts 
• Impact on other countries 
• Global consumption changes  
• Implement local food patterns as another 
aspect  
• Assessing impacts of dietary shifts in China & 
India on trade and environment  
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